[Reversal of multidrug resistance of human hepatocarcinoma HepG2/Adm cells by high intensity focused ultrasound].
The effects of ultrasound have been shown on increasing cell membrane permeability and thereby might promote cellular uptake of cytotoxic drugs and enhance chemotoxicity. The aim of this study was to examine the reversal effects of high intensity focused ultrasound (HIFU) and co-administration with Adriamycin (ADM) on multidrug resistance (MDR) in HepG2/Adm cells, and to investigate its mechanism. HepG2 cells and HepG2/Adm cells were divided into 4 groups: HepG2 (control group),HepG2 (treated with HIFU 5s),HepG2/Adm (non HIFU), and HepG2/Adm (treated with HIFU 5s). MTT assay was used to examine the chemosensitivity to ADM in HIFU-treated HepG2 and HepG2/Adm cell lines. Before and after the treatment with HIFU 5s, MDR1 gene expression was determined by immunocytochemistry assay. Flow cytometry was used to determine intracellular ADM concentration and the expression of P-gp on cell membranes. HIFU (0.8MHz, 460W/cm2) partly overcame the MDR of cell line HepG2/Adm and decreased the drug resistance. The relative reverse efficiencies to ADM, cisplatin (DDP), mytomycin (MMC), 5-fluorouracil (5-FU), and methotrexate (MTX) were 66.4%, 63.4%, 89.4%, 72.4%, and 75.0%, respectively. While, the concentration of ADM in HepG2/Adm cells was increased by 88%. The expression of P-glycoprotein (P-gp) protein in HepG2/Adm was down-regulated by 83.1%. HIFU can not only increase the ADM concentration in HepG2/Adm cells and decrease P-gp expression on cellular and nuclear membrane, but also partly overcome MDR of tumor cells.